Members of the genus Bacillus have been isolated from a wide variety of aquatic and terrestrial environments, including the marine environment [1] . At the time of writing, the genus Bacillus comprises more than 189 recognized species and seven subspecies (http://www.bacterio.net/bacillus. html). Ash et al. [2] were one of the first to envisage the genus as highly heterogenic and placed the species into five different groups with all of them related to each other at least at the level of different genera. In the next few years new genera were erected from these five groups and several Bacillus species have been reclassified into novel genera, such as Paenibacillus (rRNA group 3, [3] ), Aneurinibacillus and Brevibacillus [4] ,Virgibacillus [5] ), Gracilibacillus and Salibacillus [6] ,Geobacillus [7] , Sporosarcina [8] , Viridibacillus [9] , Lysinibacillus [10] , Salimicrobium [11] , Rummeliibacillus [12] , Solibacillus [13] , Falsibacillus [14] , Psychrobacillus [15] , Anaerobacillus [16] , Caldibacillus [17] , Alteribacillus [18] and Hydrogenibacillus [19] . Species such as Bacillus marinus, , Bacillus subtilis, Bacillus cereus, Bacillus licheniformis, Bacillus firmus and Bacillus lentus have been isolated from marine habitats [20] [21] [22] . There have, however, been only a few reports of isolation of Bacillus species from marine environments of India, Bacillus okhensis from a salt pan in Port Okha, Jamnagar, Gujarat [23] , Bacillus encimensis from a sediment sample off the Veraval coast, Gujarat [24] , and Bacillus campisalis from a solar saltern in Kanyakumari district, coastal region of the Bay of Bengal [25] . Here, we report a detailed polyphasic taxonomic characterization of strain T , which was isolated from a marine sediment sample collected during September 2011 from Kovalam, Kanyakumari coastal region of the Indian Ocean, India (8 05¢ 04 Phenotypic characterization of strain KS16-9
T along with the reference strains was performed according to standard protocols [27] . Morphology, size and pigmentation were observed on TSA and ZMA plates after 24 h of incubation. Oxidase and catalase activities, nitrate reduction, hydrolysis of gelatin, starch and casein, production of H 2 S and indole, and methyl red and Voges-Proskauer tests were performed as mentioned by Smibert and Krieg [28] . Growth tolerance of NaCl was determined using basal medium of TSA (without NaCl) supplemented with 2.0, 5.0, 7.0 and 10.0 % (w/v) NaCl. Growth was tested at pH 5.0, 6.5, 7.0, 8.0, 9.0 and 10.0 (pH was set using biological buffers, [29] ) and at different 12, 15, 20, 25, 30, 37 and 42 C. Utilization of different compounds as sole carbon, nitrogen and energy sources was determined by using VITEK 2 GP cards as well as by manual methods using minimal medium supplemented with 1.0 % of the respective carbon (arabinose, D-mannitol, glucose, salicin, fructose, mannose, myo-inositol) and nitrogen sources (valine, phenylalanine, serine, cysteine, threonine, hydroxyproline, arginine and metheonine). Acid production from carbohydrates was studied according to the method of [30] . Resistance to antibiotics was examined based on the zone of inhibition around the antibiotic disc placed on TSA agar medium according to CLSI standards. Other tests performed in this study are described in Table 1 .
Genomic DNA from strain KS16-9
T was extracted using the Bacterial/Fungal DNA MiniPrep kit (Zymo Research), according to the manufacturer's instructions. To determine the phylogenetic status of the strain, the 16S rRNA gene was amplified by PCR using universal primers 27F and 1492R and methods as described by Mayilraj et al. [31] . The 16S rRNA gene sequences of closely related species were retrieved from the EzTaxon server [32] for sequence alignment and phylogenetic analysis completed using MEGA version 6.0 [33] . Phylogenetic trees were reconstructed using the neighbour-joining, maximum-likelihood and maximum-parsimony algorithms. Bootstrap analysis was performed to assess the confidence limits of the branching.
For matrix-assisted laser desorption ionization time-offlight (MALDI-TOF) analysis, protein extraction, sample preparation and mass spectral analysis were performed using a Microflex III instrument (Bruker Daltonik) as described by [34] . To study chemotaxonomic features, strain KS16-9
T and the reference strains were grown in triptic soy broth (TSB) for 24 h (late log phase) at 30 C and freeze dried cell mass was prepared for the analysis of quinones, lipids and cell-wall diagnostic amino acids. Preparation of the cell wall and determination of the diagnostic diamino acid were performed using the methods described by Staneck and Roberts [35] . Total hydrolysates (4.0 M HCl, 100 C, 16 h) of the peptidoglycan for amino acid and peptide analyses were separated by two-dimensional ascending TLC as described by [36] . Isoprenoid quinones were extracted and purified according to Collins et al. [37] and menaquinones were purified and determined by HPLC [38] . Polar lipids were extracted and examined by two-dimensional TLC according to the methods of Minnikin et al. [39] . Total lipids were detected and identified by spraying with 10 % (w/v) molybdatophosphoric acid in 95 % ethanol. The fatty acid profile was determined by growing cells on TSA at 30 C for 24 h. Fatty acid extraction and identification were done using the standard Microbial Identification System (MIDI; [40, 41] ). The DNA G+C content was determined using the thermal denaturation method [42] .
Cells of strain KS16-9
T were Gram-stain-positive, rodshaped, endospore-forming (central spores with bulging sporangia) and aerobic. After incubation on ZMA and TSA at 30 C for 48 h, colonies were circular (0.5-0.8 mm), flat, smooth and pale yellow. NaCl was tolerated at up to 7 % (w/ v) with optimum growth at 5 % NaCl. Growth occurred at 12-42 C (optimum 30 C) and at pH 7.0-10.0 (optimum 8.0). The strain was negative for hydrolysis of casein, starch and gelatin. Nitrate was reduced to nitrite and H 2 S was not produced. Acid was produced from fructose, lactose and melibiose but not from adonitol, dulcitol, dextrose, galactose, inositol, inulin, manitol, mannose, maltose, rhamnose, raffinose, sucrose, salicin, sorbitol, trehalose or xylose. Other physiological properties that separated strain KS16-9
T from its closest phylogenetic neighbours are shown in Table 1 and the detailed characteristic features of strain T are given in the species description.
The only menaquinone was determined to be MK-7. Major fatty acids (>10 % of the total) were iso-C 15 : 0 (18.3 %) and anteiso-C 15 : 0 (26.0 %), and moderate amounts of (>5 % but <10 % of the total) iso-C 14 : 0 (6.5 %) and summed feature 4 (iso-C 17 : 1 I and/or anteiso-C 17 : 1 B; 6.2 %) were also found. Significant distinctions were thus observed in the fatty acid composition between strain KS16-9
T and the reference strains B. persicus CECT 8001 T , B. foraminis MTCC 8568 T and B. rigiliprofundi LMG 28275 T . The detailed comparative fatty acid profiles are presented in Table 2 . meso-Diaminopimelic acid was the diagnostic cell-wall diamino acid (Fig.  S1 , available in the online Supplementary Material), and the peptidoglycan type was A1g (meso-diaminopimelic acid-DGlu2). The polar lipid profile of strain KS16-9
T was found to consist of diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine and five unknown phospholipids. Comparative analysis between strain KS16-9
T and the reference strains clearly revealed that the lipid pattern differed only in the presence or absence of unknown . All data are from the present study except where indicated. All the strains are negative for casein and gelatin hydrolysis, and indole production; positive for catalase and oxidase. Acid is not produced from arabinose, adonitol, dulcitol, mannitol, mannose or xylose. In tests using VITEK 2-GP cards, the strains are negative for 
The DNA G+C content of strain KS16-9 T was 45.4 mol%.
Phylogenetic analysis confirmed that strain KS16-9 T belongs to the genus Bacillus. The analysis revealed that strain KS16-9 T showed highest 16S rRNA gene sequence similarity to the type strains of B. persicus (98.42 %), followed by B. foraminis (97.67 %) and B. rigiliprofundi (97.61 %). 16S rRNA gene sequence analysis indicated that strain KS16-9
T differs from all other species of Bacillus by at least 1.58 %. Phylogenetic trees were reconstructed by the neighbour-joining as well as maximum-parsimony and maximum-likelihood algorithms. In the neighbour-joining phylogenetic tree, strain KS16-9
T formed a separate branch along with B. persicus, B. foraminis and B. rigiliprofundi (Fig. 1) . DNA-DNA relatedness values between strain KS16-9
T and other closely related strains were not determined as species showing 1.4 % dissimilarity in 16S rRNA gene sequence analysis from related species of the genus can be excluded from DNA-DNA hybridization studies .
MALDI-TOF measurements were made for strain KS16-9 T and the most closely related species B. persicus (CECT 8001 T ) using a Microflex III instrument (Bruker Daltonik) for the automatic acquisition of mass spectra in the linear positive mode within a range of 2-20 kDa, according to the manufacturer's instructions. The peak from the generated mass spectra and their matching against the reference spectra of the integrated database was performed using MALDI Biotyper Software (Bruker Daltonics). The MALDI-TOF MS profile of strain KS16-9
T showed unique peaks represented in the red colour band at positions m/z 6634.845 and 7719.968 which were very much evident from the gel view (Fig. S3) .
Chemotaxonomic features such as predominant menaquinone, polar lipid profile and fatty acid compositions Utilization of carbon and nitrogen sources: [46] . †Data from Tiago et al. [47] . ‡Data from McCarthy and Bolton [48] . §Data from Sylvan et al. [49] . T along with the type species of the genus Bacillus are depicted in Table 1 . Therefore, on the basis of data from the present polyphasic taxonomic study, it is evident that strain KS16-9
T represents a novel species within the genus Bacillus, for which the name Bacillus maritimus sp. nov. is proposed.
DESCRIPTION OF BACILLUS MARITIMUS SP. NOV.
Bacillus maritimus (ma.ri¢ti.mus. L. masc. adj. maritimus maritime, marine).
Cells are Gram-stain-positive, rod-shaped, endospore-forming (bulging sporangia) and aerobic. Tolerates up to 7 % (w/v) NaCl (optimum 5 %). No growth occurs in the presence of >8.0 % (w/v) NaCl. The temperature range for growth is 12-42 C (optimum 30 C). Growth is observed in the pH range 7.0-11 (optimum pH 8.0) but no growth is observed at pH below 6.0. Negative for hydrolysis of casein, starch and gelatin. Nitrate is reduced to nitrite; H 2 S is not produced. Acid is produced from fructose, raffinose, lactose and melibiose but not from adonitol, dulcitol, dextrose, galactose, inositol, inulin, mannitol, mannose, maltose, rhamnose, , sucrose, salicin, sorbitol, trehalose or xylose. Positive for arginine dihydrolase 1, urease, sucrose, trehalose, raffinose, maltose, L-lactate alkalinization, a-galactosidase, L-proline arylamidase, a-glucosidase and arginine dihydrolase 2, but negative for b-glucosidase, bgalactopyranosidase, b-galactosidase, salicin, optochine resistance, D 
